Wireless Body Sensor Network (WBSN) consists of a large number of distributed sensor nodes. Wireless sensor networks are offering the next evolution in biometrics and healthcare monitoring applications. The present paper proposes a congestion control protocol based on the learning automata which prevents the congestion by controlling the source rate. Furthermore, a new active queue management mechanism is developed. The main objective of the proposed active queue management mechanism is to control and manage the entry of each packet to sensor nodes based on learning automata. The proposed system is able to discriminate different physiological signals and assign them different priorities. Thus, it would be possible to provide better quality of service for transmitting highly important vital signs. The simulation results confirm that the proposed protocol improves system throughput and reduces delay and packet dropping.
Introduction
Wireless Body Sensor Networks (WBSNs) are a specific category of wireless sensor networks intended to operate in a pervasive manner for on-body applications [1] . The wireless body sensor network plays an important role for healthcare monitoring applications. For these applications, it is essential to be able to reliably collect physiological readings from humans via body sensor networks. Such networks could benefit from Quality of Service (QoS) mechanisms that support prioritized data streams, especially when the channel is impaired by interference or fading [2] . Congestion is an essential problem in wireless sensor networks. It not only wastes the scarce energy due to a large number of retransmissions and packet drops, but also hampers the event detection reliability.
This paper addresses the problem of congestion control in wireless body sensor networks. In this paper, a new queue management and adaptive source rate adjustment mechanism base on learning automata [3] for congestion control is proposed. The rest of this paper is organized as follows. In section 2 we present a review of related researches in transport protocols in WSN. The proposed protocol is explained In section 3. Section 4 evaluates proposed mechanism. We conclude the paper in section 5.
Related Works
The study of transport protocol in WSNs has been the subject of extensive research. In [4] a priority based rate and congestion control protocol for wireless multimedia sensor networks is presented. It consists of two major units. The Congestion Control Unit determines the congestion intensity by calculating the difference between the input and the output rate. The Service Differentiation Unit supports different QoS for different traffic classes. The RCRT [5] protocol uses the length of retransmission list as the indicator of congestion. The RCRT protocol uses its rate allocation component to assign rates to each flow in keeping with a rate allocation policy. RCRT boasts a NACK based end-to-end loss recovery scheme. In [6] a novel congestion control protocol for vital signs monitoring in wireless biomedical sensor networks is proposed. Based on the current congestion degree and the priority of its child nodes, the parent node dynamically computes and allocates the transmission rate for each of its children. LACAS [7] is Learning Automata-Based Congestion Avoidance Scheme for healthcare wireless sensor networks. In LACAS there is an automaton in every intermediate node which regulates the node's incoming rate for controlling congestion locally in that node. The automaton has five actions which are based on the rate with which an intermediate sensor node receives the packets from the source node. The rate of flow of data into a node for which there is the least number of packets dropped is considered to be the most optimal action.
Proposed Model
In WBSN sensors are attached to different patients. Each sensor is used to monitor a vital sign. Evidently, in such life-critical applications involving a large number of patients, congestion is extremely undesirable.
In this section we explain the proposed model in details. The proposed model consists of two different parts: 1) a learning and priority based AQM protocol and 2) a learning automata based transport protocol. For simplicity, we name the proposed model as LACCP (Learning Automata based Congestion Control Protocol). In the current study we consider two different classes, namely Critical and Normal. Critical class is dedicated to loss and delay intolerant traffics while Normal class is assigned to other traffics. In the following subsections, we describe these two parts in details.
3-1 AQM Mechanism in Intermediate Nodes
It is clear that when the packet arrival rate is more than departure rate, the node's queue will be filled. This, in turn, causes increased packet loss and delays. In a healthcare application, if a patient is known to have a special need, it would be possible to assign more priority to data transmitted from such a patient. In the proposed AQM protocol a packet is entered to the node's queue, based on its traffic class (Critical or Normal).
We use learning automata in order to adjust the packet arrival rate. In each intermediate node, there is a variable automaton which is shown by {A, B, P, T} where A is a set four actions as follows:
